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The Translators’ Introduction 


This Illustrated Glossary on Stone 
Deterioration Patterns, published by the 
International Scientific Committee of the 
stones ISCS, has been translated to a 
large number of languages. 


Its translation into Arabic was thus 
certainly something we had to do to enrich 
the Arabic library in this field. We formed a 
team of specialists coming from different 
Arab countries in order to translate and 
adapt it to the Arabic language .This team 
worked hard to introduce this specialized 
glossary in its final form. 


It is worth mentioning the fact that Mis 
May SHAER was the first to embark on 
this initiative. 

Being aware of the richness of the Arabic 
language, its breadth, comprehensiveness 
and frequent vocabulary, we were 
determined to be very careful to choose 
the appropriate term and explain it in 
a simple and easy manner away from 
redundancy and inappropriateness. In the 
case of disagreement about any term, we 
opted for a unanimous agreed upon one. 


Our primary goal in this glossary is to unify 
the Arabic terminology and scrutinize its 
equivalent in English. 


We hope that this English-Arabic edition 
will be of a good help for students, 
researchers and practitioners in the field of 
conservation and preservation of stones. 


M.Hamiane & Others 
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The ICOMOS International Scientific Com- 
mittee for Stone (ISCS) is providing a forum 
for the interchange of experience, ideas, and 
knowledge in the field of stone conservation. 
ISCS aims at facilitating the publication, dis- 
semination and presentation of state ofthe art 
reviews on pre-identified issues. Simplifica- 
tion and demystification of scientific informa- 
tion for practitioners are also part of the main 
goals of the group. 


In studies on stone deterioration and con- 
servation, terminological confusions lead to 
major communication problems between sci- 
entists, conservators and practitioners. In this 
context, it is of primary importance to set up 
a common language; if degradation patterns 
can be shown, named and described, then 
they can be recognised and compared with 
similar ones in a more accurate way in further 
investigations. 


The ISCS glossary constitutes an important 
tool for scientific discussions on decay phe- 
nomena and processes. |t is also an excellent 
basis for tutorials on stone deterioration. It is 
based on the careful examination of pre-ex- 
isting glossaries of English terms. It does not 
aim at replacing these glossaries, often set 
up originally in a language other than English, 
and for most of them done to a high stand- 
ard. 


As President of ICOMOS 1! would like to con- 
gratulate the International Scientific Commit- 
tee for Stone and its President Véronique 
Verges-Belmin for the results of years of re- 
search presented in this publication. Stone 
conservation is a crucial topic in monument 
conservation and many of our National Com- 
mittees all over the world hope for advice and 
help from the specialists familiar with tradi- 
tional and modern methods of conservation. 
The Illustrated Glossary on Stone Deteriora- 
tion Patterns offers a wide range of sugges- 
tions and practical advice. Probably, after the 
English-French version becomes avaible the 
Glossary will also be translated into other lan- 
guages. In view of the accelerating decay of 
our stone monuments worldwide this is an 
exemplary contribution which will promote the 
international cooperation so important in this 
field. 


Michal Petzet, past President of ICOMOS 
Gustavo Araoz, President of ICOMOS 
Stefan Simon, President ISCS ICOMOS 
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In 2001, when the group began its compiling task, 
seven documents, comprising various numbers of 
entries were identified as a basis for collecting nd 
combining useful terms into a generalised glos- 
sary. 


The oldest one is an unpublished list of 21 terms 
written by À. Arnold, D. Jeannette and K. Zehnder 
(1980), who performed that task within the frame- 
work of the ISCS-petrography group activities. This 
glossary includes an alphabetical list of terms in 
English, French and German, with related defini- 
tions in the three languages. 


The second document is a compilation of 24 Eng- 
lish terms with related definitions, published by 
Grimmer (1984) of the U.S. National Park Service. 


The third document is the Italian Standard Normal 
1/88 published in 1990 and called “Alterazioni mac- 
roscopiche dei materiali lapidei : lessico”. Each one 
of the 27 terms in this glossary is illustrated by pho- 
tographs, usually in two different scales and by a 
graphic chart to be used if mapping of deterioration 
patterns is needed. 


This glossary, and related definitions have been 
translated into English by Apy Elena Charola. This 
author has also translated the terms, without their 
definitions, into Spanish and Portuguese. 


The fourth set of documents is a proposal for a 
terminology of stone decay forms on monuments, 
written by Jose Delgado Rodrigues from LNEC 
(Lisbon, Portugal). It comprises 26 terms, and was 
largely inspired in internal documents produced 
in the framework of the Petrography Group of the 
ICOMOS Stone Committee and published in its 
newsletter in 1991. 


This proposal was used as a basis for the publi- 
cation by LNEC, in 2004, of a glossary with short 
definitions in Portuguese language, including terms 
related to stone, masonry and render deterioration 
(Henriques et al., 2004). Each term is translated 
into French, ltalian and Spanish, and is associated 
with a graphic chart. 


The fifth document is a detailed contribution by 


B. Fitzner, K. Heinrichs & R. Kownatzki (1995), on 
classification and mapping of weathering forms, 
which was updated in 2002 by Fitzner & Heinrichs. 
This document presents as well definitions of terms 
which are found in a slightly altered form in the 
present glossary, as an introduction into the map- 
ping of stone damages. The thoroughly illustrated 
document classifies decay patterns on the basis 


of type and intensity. À colour and graphic chart is 
proposed, in the same way as the one which can 
be found in the Italian Standard Normal 1/88. 


The sixth document (Franke et al. 1998) is a multi- 
authored book published as a deliverable of a FP5 
European Commission research program. The 
document is an Atlas and a classification of brick 
masonry deterioration. It deals both with deteriora- 
tion of the material (bricks, joint and pointing mor- 
tars), and with degradation of the whole masonry. It 
was developed together with an expert system, of 
which the acronym is MDDS, 


which stands for “Masonry Damage Diagnostic 
System”. In fact all damage types contained in the 


document are to be found in the expert system 
(Van Hees et al 1995), aiming at helping decision 
makers to diagnose the origin of deterioration and 
select appropriate methods and materials for brick 
masonry restoration. 


The most recent document has been set up by a 
group of experts from Germany (VDI 3798. 1998) 
VDI stands for “Verein Deutscher Ingenieure, ie. 
Association of German Engineers”. This document 
is quite close to a standard, and it is composed of 
a list of 14 terms in German, with a translation into 
English, accompanied by a definition and illustra- 
tions. A proposal for graphic representation of the 
decay patterns is also provided, as in the ltalian 
Standard and in the Fitzner system. 


Although we did our best to gather all the available 
information, we have obviously missed a number 
of documents. One of them is an illustrated glos- 
sary of 30 terms edited by the “Queen's University 
of Belfast” (U.K.). On its website (http://www.qub. 
ac.uk) one can find a comprehensive weathering 
features tutorial, which includes both degradation 
patterns of monuments and natural outcrops, and 
also refers to anthropogenic damage. 


To set up the French version of the glossary, the 
translators have consulted the background glos- 
saries having terms and definitions in French, and 
also the following documents: Paper by De Henau 
& Tourneur (1998/99), book Dicobat, edited by De 
Vigan et al. (1990), and CRISTAL glossary, set 
up in 1999 within the frame of European project 
Rephael. 
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The glossary is arranged into 6 families com- 


posed of 2 to 11 terms : 

+ General terms, 

+ Crack and deformation, 

+ Detachment, 

* Features induced by material loss, 
+ Discoloration and deposit 


+ Biological colonization 


As far as possible, the authors have kept within 
strict limits, describing deterioration patterns ob- 
servable by the naked eye. Only a few families de- 
viate from this general rule, for instance “mechani- 
cal damage” which includes terms such as ’Impact 
damage”, “Cut”, “Scratch”, “Abrasion”, and which is 
clearly process and not feature oriented. 


We have chosen to create a specific family includ- 
ing terms related to surface morphologies, called 
“Features induced by material loss”. This family 
is important because it contains terms allowing a 
deterioration pattern to be described even if there 
is no active material loss at the time the object is 
described. For instance a surface showing alveo- 
lization may be subjected to active granular disin- 
tegration or scaling. If there is no more stone loss 
from the surface, it will still have an alveolar relief, 
but with no further loss of material, and the surface 
will have a tendency to soil. The same is applicable 
to “erosion” and “biological colonization”, because 
a surface may have eroded first and then be colo- 
nized by algaæe, lichen or mosses. 


The ISCS glossary only contains terms related 
to stone material as an individual element within 
a built object or sculpture. As a consequence, the 
terms do not relate to the description of the deterio- 
ration of a stone masonry structure as a whole. 


How to find out a particular term in the glossary ? 
To find a term, one can search from the summary 


on page 2, or go to the index page 76. 
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. Sanding . (55äna) ça, ei 


Black crust. sui ai 


Concretion . x2i 


Iron rich patina . 
sat LÉ ie slié 


PITTING . É5 
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GENERAL TERMS 
dole Gllhias 


ALTERATION » ,; 525 


DECAY Jsol 


ALTERATION 

Modification of the material that does not necessary 
imply a worsening of its characteristics from the 
point of view of conservation. For instance, a 
reversible coating applied on a stone may be 
considered as an alteration. 


RSS 
ur ge Wales j9eu5 bis ll Cie V lee 8olkt Joux 
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DAMAGE 
Human perception of the loss of value due to 
decay. 


D 
Doaail des doll Ad dJlyoMi 


DECAY Nes 
Any chemical or physical modification of the intrinsic . : ee à 
stone properties leading to a loss of value ortothe S°à les sl demi cailaïl) GLS sf Glass Ja (él 
impairment of use. Loliiul Le 5% Leo lès of larosë Ou (I 

252% 


DEGRADATION 
Decline in condition, quality, or functional capacity. 


boUU db ji 83 où Lesul dal  Llaoil 


DETERIORATION 
Process of making or becoming worse or lower in 
quality, value, character, etc..; depreciation. 


Cab 
dilj sÙ dues à Us sf leon ST pol Je> due 
da Ge SM gi. 


WEATHERING 

Any chemical or mechanical process by which 
stones exposed to the weather undergo changes 
in character and deteriorate. 


do 
2 pp gère We Ge Gil ASS 9f débosS des (5 
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DEGRADATION »° ,5595 


DETERIORATION ° Cèl 


Common alteration of 
architectural  mouldings by 
algae. 


ll Je D ÉN ère 5925 


Scotland, Edinburgh, Mea- 
dows Pillars, 1992. Height of 
vertical face approx. 300mm. 
Pers. Archive (ref. KP 22) / I. 
Maxwell 


WEATHERING à 925 


DEGRADATION :,52.5 Degradation of red sandstone 


masonry due to 


,* Hotel, 1991. Individual block hei- 
= ghts approx. 300mm. Pers. Archi- 
ve (ref. KD 30) / 1. Maxwell 


Damage to the lower part of a 
sandstone grave slab resulting 
in loss of value. 


28 sol) Jul sb Gad 2 
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Scotland, Edinburgh, Old Calton 
Cemetery, 2002. British Geologi- 
cal Survey / E. Hyslop 


Limestone relief showing 
: advanced decay. 


DL ja srl y>l Ge 5) Lx 
Joël (je dodite 


France, Caen, Eglise Saint-Pier- 
re, 2006. head ca.10 cm, LRMH 
/ V. Vergès-Belmin 


Deterioration of a 
Carboniferous sandstone 
A masonry. 


DETERIORATION 5 
on 


pa { 
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Scotland, Edinburgh, North Castle 
Street, 1995. Individual block hei- 
ghts approx. 30cm, Pers. Archive 
% (ref. OÙ 13) /1. Maxwell 


WEATHERING > Weathering of a Levwisian 


Gneiss monolith resulting 
from long term exposure to 
the elements. 


29 vu) ii de 5 Los 
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Scotland, Isle of Lewis, Tursa- 
» chan Stone Circle, Callanish, 
1990. Width of stone approx. 
1.2m . Pers. Archive (ref. GH 9) 
/1. Maxwell 
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CRACK 
& DEFORMATION 


dois EXO 


E 


CRACK 


Eve 


Definition : 
Individual fissure, clearly visible by the naked eye, 
resulting from separation of one part from another. 


1 à ail 
Jlaël dus dofus dot ll Diyl pôle cyâie jus 
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Equivalent terms to be found in other Li : — : 

; ] 5jlue G Le ni | 
glossaries : 371 Sue G 099 çu 46 ad eus 
Fissure, fault, joint. Graz à «lee Se à 
Sub-type(s) : ii 
- Fracture : Crack that crosses completely the nn | ns à 

stone piece JS JSès pol des JS JR lis go: us - 


- Star crack : Crack having the form of a star. 
Rusting iron or mechanical impact are possible 
causes of this type of damage. 

- Hair crack : Minor crack with width dimension 
<0.1mm 

-  Craquele : Network of minor cracks also 
called crack network. The term crazing is not 
appropriate for stone, as this term should be 
used for describing the development of a crack 
network on glazed terracotta. 

- _ Splitting : Fracturing of a stone along planes 
of weakness such as microcracks or clay/silt 
layers, in case where the structural elements 
are orientated vertically. For instance, a column 
may split into several parts along bedding 
planes if the load above it is too high. 


g58 48 Qi GluÏl Ge domi JR le pue ten pu - 
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Not to be confused with : 

- Delamination, which consists of detachment along 
bedding or schistosity planes, not necessarily 
orientated vertically. In delamination, mechanical 
overload is not noticeable. 


Delamination is transitional to splitting. 


iglhuas ge LL] pie Cia 

Obs ms Jlaël ëjels Jie (ils Lib Jlaäil - 
LAN SNL Goal 09% Vs mod) dll Cldl 
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Other remarks : 

Cracking may be due to weathering, flaws in the 
stone, static problems, rusting dowels, too hard 
repointing mortar. 

Vibrations caused by earth tremors, fire, frost may 
also induce cracking. 

Cracks and fractures occuring on rock carved 
surfaces are usually named after the geological 
terminology : joint if there is no displacement of 
one side with respect to the other, fault if there is a 
displacement. 
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CRAQUELE :;l5 Marble sculpture showing a network of thin cracks 
(craquele). 


(el) 81 alu) ge du dde al Gal) Digne 


France, Versailles, Castle Park, 2002. Large side : 0,8m. LRMH / V. 
Vergès-Belmin 


Horizontal fracture due to a Star crack + Lez po Star crack on sandstone 
rusted iron clamp. resulting from corrosion and 
expansion of an iron fixing at 
the base of a grave slab. 


FRACTURE :.S 


JA 


HI 
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Scotland, Edinburgh (Old Calton 
Cemetery), 2002. British Geologi- 
cal Survey / E. Hyslop 


France, Angoulême, Saint-Pierre 
cathedral : Western façade, central 
tympanum, 1974. DIAO0001685 
LRMH / J.P. Bozellec 


Vertical Hair cracks have 
developed on protruding parts 
located between the flutes of 
this column. 


Splitting of a limestone 
column. 


spl de doses dus poto 


Sgaall Lie LUS Go æë5 8jL 


France, Vienne, Saint-André-le- 
Bas church, cloister, 1981. Co- 
lumn diameter c.15 cm. LRMH 
DIA00006991 / J.P. Bozellec 


Greece, Athens, 2004. KDC 
Ochling/ S. Simon 
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CRACK 
& DEFORMATION 


dois £Lo 


Es 


DEFORMATION Definition : 


Ogg 


Change in shape without loosing integrity, leading 
to bending, buckling or twisting of a stone block. 


1 à ail 
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Equivalent terms to be found in other 


glossaries : 


16381 sus G Led9)9 eu 18 dol,s Glxlluas 


Plastic deformation, bowing. eV Ou o9à5 
Other remarks : 15) lab 
This degradation pattern mainly affects crystalline hs sa ST bol es QU 
marble slabs (tombstones, marble cladding col Aalsà) Jos FAN EPS dE 
(by LA 
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DEFORMATION : +545 This white marble plate DEFORMATION : 6545 The white marble plate of this 
| is showing a  convex XIXth century stele is showing 
deformation. a concave deformation. 


eV el Ge doll oùe ,4i5 
ès elll où di ss Qlo 
Jxûo lagà5 
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France, Sélestat (Haut-Rhin), Ce- 
metary, 1995. Plate size 0.4 x 1m. 
LRMH / V. Vergès-Belmin 


France, Queyras,  Ville-Vieille, 
1990. Plate size 0.7 x 2 m. LRMH 
/ V. Vergès-Belmin 


DEFORMATION : 6,55 


Marble panel out of line. The convex 
deformation is visible due to oblique light. 
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USA, Albany, New York, Agency Building, New York State Capitol, 
2001. Approx Panel Dimensions : 90 x 90 cm. Wiss, Janney, Elstner 
Associates Inc. /K. Normandin, M. Petermann 
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DETACHMENT 
Jlañil 


BLISTERING * 6555 BURSTING + GG] DELAMINATION + Là JLañil 


BLISTERING Definition : à peu 
: Separated, air-filled,raisedhemisphericalelevations  . . . ; TS 
QES on the face of stone resulting from the detachment “** 2555 xl chu Ge 49,5 Sie jon 
of an outer stone layer. This detachment is not lie ds$s ad) doll dal Jlaël Ge 75 eloglb 
related to the stone structure. zr)l dus R5,e x JladiVl 
Equivalent terms to be found in other :Gy>] spuo à le593s eu 48 dol,e Slxllias 
glossaries : ue 
: oi <i5 
Other remarks : 65) Sole 


Blistering, in some circumstances, is caused by 


ASIN VI LG Ge Cle AU m5 ès D) am 
soluble salts action. : e de CE 
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The left cheek of the limestone 


BLISTERING : 6555 Blistering on surface of 
., . «t figure shows blistering. 


. molasse sandstone. 
_aoVl JaJ| EU «g>E» DES 
2 do > he de p5 3 xl ml Ge Jar 


rail 


Switzerland, Lausanne, Cathe- 
dral, 2002. Field of view : -2 cm. 
Princeton University / G.W. Sche- 


à France, Laon (Aisne), Notre-Da- 
| rer. 


me Cathedral, western façade, 
1983. DIAO0010119 LRMH / C. 
me. Jaton. 


BLISTERING 2555 Blistering of sandstone masonry caused by expansion of the 
weathered surface layer leading to loss of the stone surface. 


Ë cuil os deb ET gay poil Ge Que Ë Ole,85 «les» sa 
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Scotland, Glasgow, Wellington United Free Church, 2005. 
British Geological Survey / E. Hyslop 
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DETACHMENT 
Jlañil 


BLISTERING + 5555 


BURSTING + Si) 


DELAMINATION ° Là JLaail 


BURSTING 


Definition : 

Local loss of the stone surface from internal 
pressure usually manifesting in the form of an 
irregularlysided crater. 


1 à al 


Equivalent terms to be found in other 
glossaries : 


Break out. 


1651 lus à Led9)s eu 18 dol,s Clxlluas 
Soil lol 


Not to be confused with : 
- Impact damage : loss of material due to a 
mechanical impact, which may have crater shape 
if the object hitting the stone surface is hard and 
small (a bullet for instance). 


gas ge LI pue Con 
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Other remarks : 

Bursting is sometimes preceded by star-shaped 
face-fracturing. This deterioration pattern is due to 
the increase of volume of mineral inclusions (clays, 
iron minerals, etc.) naturally contained in the stone 
and situated near its surface. The corrosion 

of metallic reinforcing elements may also induce 
bursting. 


835] SlBo 
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BURSTING : Gt. Hu. Bursting of this limestone element was most probably due to 
: volume expansion linked to the corrosion of the iron clamp. 


EAU gas eee Ji pri de 39% Spedl roll Ge sjedl Lie GS 
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Portugal, Lisbon, Jeronimo Cloister, 2005. Length of stone, 50 cm. 
IDK Dresden / C.Franzen 


Typical bursting at flat wall marble panel. 


Gill lag à ele ge dus del Grèsé Gil 


USA, Albany, New York, Agency building, New York State Capitol, 
2001. Approx Panel Dimensions: 90 cm x 90 cm. Wiss, Janney, Els- 
tner Associates Inc. / K. Normandin, M. Petermann 


BURSTING : Gt Bursting due to corrosion and expansion of a metal 
| 4 fixing at the base of a sandstone grave slab. 
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Scotland, Edinburgh, Old Calton Cemetery, 2002. British Geological 
Survey / Ë. Hyslop 
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DETACHMENT 


E BLISTERING ° 55 


BURSTING + Gil 


DELAMINATION + Lib Jlaiil 


DELAMINATION Definition : 


Detachment process affecting laminated stones 
(most of sedimentary rocks, some metamorphic 
rocks...). It corresponds to a physical separation 
into one or several layers following the stone 
laminae. The thickness and the shape of the layers 
are variable. The layers may be oriented in any 
direction with regards to the stone surface. 


1 à al 
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Equivalent terms to be found in other :Gy>] sue & Less)s eu 48 dsl, Slxllias 
glossaries : ds 
Layering. 4 

Sub-type(s) : des glail 


- Exfoliation : detachment of multiple thin stone 
layers (cm scale) that are sub-parallel to the stone 
surface. The layers may bend, twist in a similar way 
as book pages. 


(eu wie) sol Ge dé, CL Ji Le Jlaëil 5595 
Dies of Sal él GL es -smodl plan ge djlote di Cas 
OI Glado Jis Ji oi 


Not to be confused with : 
- Scaling : kind of detachment totally independent 
of the stone structure. 


iles il ll pis LS 
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il ds Ge 
Other remarkes : 835) SlBVo 
Efflorescences and biological colonization can be . & : tôle : 
x» Le | OlauxuVl DEN die 
detected in-between the laminae. Ê gro bal € seb . 


nm ICOMOS international Scientific Committee for Stone (ISCS). 81m dJoul dla) dll 


DISINTEGRATION ° Si FRAGMENTATION + 5525 PEELING + is | SCALING- à 


Delamination of a sandstone 


Delamination of a sandstone DELAMINATION : Lib Jlaail 
re ss element. 


gravestone possibly resulting ; 
from frost action. 


DELAMINATION : Lib Jlaëil 


pri je 35 ali) CÈL Jlasil pl 
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Scotland, Brechin, Angus, Brechin 
Cathedral Graveyard, 1991. C. 1 
meter wide slab. Personal archive 
RefIW 31/1. Maxwell 


India, Fathepur Sikri, 2003. 
Stone width : c. 50 cm. 
LRMH / V. Vergès-Belmin 


EXFOLIATION + 595 
ny 


r 5 , 


Sandstone exfoliation. This subtype of delamination is 
characterised by a detachment of multiple thin stone layers 
sub-parallel to the stone surface. 


se Jlaël LA JlaëiVl Ge Le all & oui le jusus . le >>> G595 
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Germany, Zeitz, Cathedral, 1992. Stone width : c. 40 cm. Geol. Inst. 
Aachen Univ / B. Fitzner 


DETACHMENT 
Jlañil 


BLISTERING + 4555 


BURSTING + GL:5l 


DELAMINATION + Läb Jlasil 


DISINTEGRATION 


$ S 5 


Definition : 
Detachment of single grains or aggregates of 
grains. 


1 à paul 
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Relationship with the substrate : 

It affects only the surface of the stone or can occur 
in depth. Damage generally starts from the surface 
of the material. On crystalline marble, granular 
disintegration may reach several centimeters in 
depth, sometimes more. 


: Lu AI ze &Mx)l 
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Equivalent terms to be found in other 
glossaries : 
Loss of cohesion, incoherence, decohesion, 


friability, disaggregation, intergranular incoherence, 
pulverization. 


1635] lue à Led9)s eu 48 déol,s Clxlluas 
ru «Cu elxil dec bull ess luloul DIAaS 


Sub-type(s) : 

- Crumbling : Detachment of aggregates of grains 
from the substrate. These aggregates are generally 
limited in size (less than 2 cm). This size depends 
of the nature of the stone and its environment. 

- Granular disintegration : Occurs in granular 
sedimentary (eg. sandstone) and granular 
crystalline  (e.g. granite) stones. Granular 
disintegration produces debris referred to as a 
rock meal and can often be seen accumulating at 
the foot of wall actively deteriorating. 1f the stone 
surface forms a cavity (coving), the detached 
material may accumulate through gravity on the 
lower part of the cavity. The grain size of the stone 
determines the size of the resulting detached 
material. The following specific terms, all related to 
granular disintegration, refer either to the size, or to 
the aspect of corresponding grains : 

. Powdering, Chalking : terms sometimes employed 
for describing granular disintegration of finely 
grained stones. 

. Sugaring : employed mainly for white cristallyne 
marble, 

. Sanding : used to describe granular disintegration 
of sandstones and granites. 
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Other remarks : 

In the case of crystalline marbles, thermal stresses 
are known to be one of the main causes of 
granular disintegration, thus leading occasionally 
to deformation patterns. 


Stones may display deterioration patterns 


intermediate between granular disintegration and 
crumbling, scaling or delamination. 

Partial or selective granular disintegration often 
leads to surface features such as alveolization or 
rounding. When occuring inside crystalline marble, 
granular disintegration may lead to deformation 
patterns. 
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DISINTEGRATION ° ES 


POWDERING :($9û 


SANDING - (Le, C5 


This limestone element shows 
powdering, appearing as 
whiter zones with an irregular 
surface aspect. 


pol Ge Gooull lis Ë C8 qu 
Lol dif GLS suus «syzll 

ee x xhuss 
France, Poitiers, Notre-Dame-la- 


Grande church, 1993. Head size : 
c. 20 cm. LRMH / D. Bouchardon 


SUGARING + ui 


Sugaring developing on the 
head of a marble sculpture. 
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Germany, Munich, Propyläen, Kô- 
nigsplatz, Tympanon. 
KDC Olching / S. Simon 


Sanding of a coarse grained 
granite. 


Portugal, Évora, Cathedral, 2005. 
LNEC /J. Delgado Rodrigues 


CRUMBLING :- C5 


El 


Crumbling of a crystalline 
marble. 


. Gob el) Caë 


Czech Republic, Nedvedice, 
South Moravia, Pernstejn Castle, 
2005. 

Area about 150 cm2. 

National Heritage 

ofthe Czech Rep./ 

D. Michoinova 


Typical sugaring or 

loosening of the calcite 

crystals at the surface of the 

marble. 

de Cœull Ghsl) Grègé Ru 
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USA, Albany, New York, Agency 

Building, New York State Capitol, 

2001. Photo size: 10 cm width / 

Wiss, Janney, Elstner Associates 


Inc. / K. Normandin, M. Peter- 
mann 
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DETACHMENT 


Jlañil 
> 


BLISTERING ° ps BURSTING + Gti] 


DELAMINATION + Gb Jlaail 


FRAGMENTATION 


I—s 


Definition : 

The complete or partial breaking up of a stone, into 
portions of variable dimensions that are irregular in 
form, thickness and volume. 


1 à al 
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Relationship with the substrate : 

The substrate remains apparently sound on both 
sides of the detachment plane. Fragmentation may 
occasionnally affect the entire stone block, and 
may follow discontinuity planes. 
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Equivalent terms to be found in other 


glossaries : 


«1 SL Ë B59)9 ce JS dsl. Olxlluas 


Sub-type(s) : 

- Splintering : Detachment of sharp, slender pieces 
of stone, split or broken off from the main body, 

- Chipping : Breaking off of pieces, called chips, 
from the edges of a block. 
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Other remarks : 

Fragmentation may be found when stone blocks 
are subjected to an overload. Upper parts as well 
as lower parts of monolithic columns are particularly 
prone to chipping and splintering (large weight 
supported by a small area). 
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FRAGMENTATION » 5555 


FRAGMENTATION : 5; 
The  splintering of this 
limestone block has resulted 
in a succession of cupule- | 
like depressions on the stone 
surface. 


Aube du dus SI où GAS 
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Fragmentation of the upper 
part of a monolithic limestone 
column. 


p7odl de 3gas Ge (solall ejadl 5525 


Egypt, Karnak temple, 
block fields, KDC Olching / 
S. Simon 


France,  Saint-Benoît-sur-Loire, 
1996. Fracture length : 30cm. CI- 
CRP/ P Bromblet 


Limestone, chipping (final FRAGMENTATION : 5; 
state). Chipping occurred "mu" ES j 
under high compression, after ” 
the replacement the lower 
block of the column. 


Fragmentation of a dense 
limestone slab exposed in the 
church exterior wall 
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Germany, Munich, 1998. Pic- 
ture 60 cm width approximately. 
LNEC /J. Delgado Rodrigues 


Belgium, Leuven (Louvain), 2005. À 
Height of the stone blocks : 40 to 
50 cm. TNO /R. van Hees 


Soft limestone, chipping due to overload on the structure 
supporting a balcony. 
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Malta, Valletta, 2006. Small side ofthe photo : c. 2m. LRMH / V. Vergès- 
Belmin 
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DETACHMENT 
Jlañil 


BLISTERING » 6555 


BURSTING + Gsl 


DELAMINATION + lb Jlaäl 


PEELING 
3,Làs 


Definition : 

Shedding, coming off, or partial detachment of 
a superficial layer (thickness: submillimetric to 
millimetric) having the aspect of a film or coating 
which has been applied on the stone surface. 
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Equivalent terms to be found in other 
glossaries : 
Peeling off. 


135] Luc à le9)s eu 48 déol,s Slxlluns 


Not to be confused with : 

- Blistering, which is associated with a dome-like 
morphology. 

- Scaling, which is related to the detachment of 
stone layers 

(thickness : millimetric to centimetric). 
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PEELING + 5,Lià 


Peeling of a surface layer on a limestone element. 
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France, Chartres, Cathedral, northern portal, 2005. Size of the figure : 
c. 15cm. LRMH/V. Vergès-Belmin. 


PEELING : 8,L£ë Lys LEN'EULMMEM Peeling linked to salt crystallization at the surface of a 
NE ER. QE EN Se  magnesian limestone. 
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Portugal, Coimbra, Largo de Santa Clara, 2004. LRMH / Véronique 
Vergès-Belmin. 
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DETACHMENT 
Jlañil 
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BLISTERING + 6555 


BURSTING ° ä5l 


DELAMINATION + LL JLlasil 


SCALING 
(exil xs 5) 


Definition : 

Detachment of stone as a scale or a stack ofscales, 
not following any stone structure and detaching 
like fish scales or parallel to the stone surface. The 
thickness of a scale is generally of millimetric to 
centimetric scale, and is negligeable compared to 
its surface dimension. 
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Relationship with the substrate : 

The plane of detachment of the scales is located 
near the stone surface (a fraction of millimeters to 
several centimeters). 
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Equivalent terms to be found in other 
glossaries : 
Desquamation, Scale, plaque or plaquette describe 


exclusively the features, and not the process. 
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Sub-type(s) : 

- Flaking : scaling in thin flat or curved scales of 
submillimetric to millimetric thickness, organized as 
fish scales. 

- Contour scaling : scaling in which the interface 
with the sound part of the stone is parallel to the 
stone surface. In the case of flat surfaces, contour 
scaling may be called spalling. Case hardening is a 
synonym of contour scaling. 
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Not to be confused with : 

- Delamination : corresponds to a detachment 
following the bedding or shistosity planes of a 
stone. 
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SCALING + à 


SCALING : ( 
Detached scaling 4mm thick 
on sandstone block base 
course. 
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Scotland, Stirling Castle Espla- 
nade, Stirling, Robert Bruce Mo- 
nument, 1993. Incised letters c. 
35mm high. Pers. Archive Ref 
OW 5/1. Maxwell 


Contour scaling, developing 
on a magmatic stone element 
(Kersanton). 
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France, Brittany, La Martyre, 
Saint-Salomon  church, 1984. 


Scale thickness : 1-2 cm. LRMH 
DIA00011326 / J.-P. Bozellec 


CONTOUR SCALING 
15) Je Jleaïl 


Contour scaling developed as thin detachments on the face of the figure. 
Jul 479 de GB) di Ghuxe JLaë j9l5 


Austria, Vienna, Saint-Stephen Cathedral, calcareous sandstone (Breitenbrunner). Bundesdenkmalamit, 
Vienna / Atelier E. Pummer, Wachau & J. Nimmrichter 


Some of the flat dimension stones show complete or partial contour scaling, which may be 
called here spalling. 
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France, Bouzonville (Moselle), abbatial church, 2004. LRMH / J.-D. Mertz 


Sandstone block contaminated with sodium chloride. Salt crystallization induces granular 
disintegration and scaling of the stone. As scales are very thin, the degradation 
pattern is also called flaking. 
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France, Dieuze (Moselle) Salines Royales, bâtiment de la délivrance, 2002. Large side : 0.4 m. LRMH / V. 
Vergès-Belmin 
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ALVEOLIZATION : is on 


EROSION » à ,=5 «JSG 


MECHANICAL DAMAGE + Ki ) à 


ALVEOLIZATION 


Goes Dopi 


Definition : 

Formation, on the stone surface, of cavities 
(alveoles) which may be interconnected and 
may have variable shapes and sizes (generally 
centimetric, sometimes metric). 
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Equivalent terms to be found in other 


glossaries : 
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Alveolar erosion, alveolar weathering, honeycomb. ré 
Other spelling : 

Alveolisation 

Sub-type(s) : ce al gl 


- Coving : erosion feature consisting in a single 
alveole developing from the edge of the stone 
block. 
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Not to be confused with : 

- Microkarst : refers to a network of millimetric to 
centrimetric interconnected depressions, clearly 
linked to a dissolution process. 

- Pitting : corresponds to the formation of point- 
like millimetric to submillimetric pits, generally not 
connected, on a stone surface. 


igllras ge LI pue Cou 
da 25 pal G CSV Ge US (I pis ue - 
JV Ge dom dis 096 «Cliais sf Clio 
(obsill) 

Ji sf Giles gl5 steb Lil Je je JR ès :,25 - 
bite x 09G9 >>xll ph de 


Other remarks : 

Alveolization is a kind of is a differential weathering 
possibly due to inhomogeneities in physical or 
chemical properties of the stone. Alveolization 
may occur with other degradation patterns such 
as granular disintegration and/or scaling. In those 
particular cases in which alveolization develops 
mainly in depth in a diverticular manner, it can 
be referred to as vermicular alveolization. In arid 
climates large size alveoles of meter size are 
frequently formed (e.g. Petra Jordan). 
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Disaggregation of individual geologically weaker sandstone blocks due to the 
consequential effect of repointing the joints and beds with a too hard and durable 
cementitious mortar. As a result, a single alveole (coving) has developed from 


the sides of the bloc. 
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Scotland, Arbroath, Angus, Arbroath Abbey, 1992. Individual stone bed heights. 20 cm. 
Pers. Archive Ref MQ 14/1. Maxwell 


ALVEOLIZATION + Li Cèo75 Alveolization developshere ascavitiesillustratingacombinationofhoneycombs 
; ERP pee ” and alignments following the natural bedding planes of the sandstone. 
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pl 
Scotland, Culzean, Ayrshire, Culzean Castle entrance gates, 1995. 
Individual stone bed heights Ca 200-250mm. Pers. archive Ref PB 35/1. Maxwell 


Alveolization of a porous limestone. 


Malta, Rabat - Gozo, Citadel,1994. Geol. Inst. Aachen University / B. Fitzner 


Deep alveolization of a sandstone block. 
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Italy, South Tyrol, Terlano/Terlan, Maria Himmelfahrt/Maria Assunta, Sandstone, 2000. 
Length of stone, 80 cm. IMP Uni Innsbruck / C. Franzen 
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DCR. 73 b . 


ICOMOS International Scientific Committee for Stone (ISCS). &lx>l) dJoul dla diol (A 2 


FEATURES INDUCED BY 


MATERIAL LOSS 
Ed ALVEOLIZATION ° us Go MAN oN[e) EEE 


(Sljse sf) meblo 


DRLORESCS SEC MECHANICAL DAMAGE « S5 > 


EROSION Definition : ci) 
: L Loss of original surface, leading to smoothed r : . ou 
ds 55 «BE shapes. .slule JS] dl sd Los >zoÙ goÿl gl OI 


Equivalent terms to be found in other 
glossaries : 

Loss of material is a very general expression, that 
refers to any loss of original surface, which can 
be due to a variety of reasons such as granular 
disintegration, scaling etc. This term is too vague 
and should not be used. 


Sub-type(s) : 

- Differential erosion : to be preferred to differential 
deterioration : occurs when erosion does not 
proceed at the same rate from one area of the stone 
to the other. As a result, the stone deteriorates 
irregularly. This feature is found on heterogeneous 
stones containing harder and/or less porous 
zones. Ît may also occur as a result of selective 
lichen attack on calcitic stones. Differential erosion 
is generally found on sedimentary and volcanic 
stones. Differential erosion is synonymous with 
relief formation, i.e. to the formation of irregularities 
on the stone surface. 

Differential erosion may result in loss of components 
or loss of matrix of the stone : 

. Loss of components : Partial or selective 
elimination of soft (clay lenticles, nodes of limonite, 
etc) or compact stone components (pebbles, fossil 
fragments, geological concretions, 

lava fragments). 

. Loss of matrix : Partial or selective elimination 
of the stone matrix, resulting in protruding compact 
stone components. 

- Rounding : Preferential erosion of originally 
angular stone edges leading to a distinctly rounded 
profile. Rounding can especially be observed 
on stones which preferably deteriorate through 
granular disintegration, or when environmental 
conditions favor granular disintegration. 

- Roughening : Selective loss of small particles 
from an originally smooth stone surface. The 
substrate is still sound. 

Roughening can appear either progressively in case 
of long term deterioration process (for instance in 
case of granular disintegration), or instantaneously 
in case of inappropriate actions, such as aggressive 
cleaning. 
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Other remarks : 

Erosion may have natural and/or anthropogenic 
causes. lt can be due to chemical, physical or/and 
biological processes. 
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LOSS OF MATRIX :- gui olxäs 


Differential erosion of a fossil bearing limestone block due to loss of matrix. 
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Malta, Valletta, old town, 2003. LRMH / V. Vergès-Belmin 


Differential erosion in the 

sandstone Petra cliffs 
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Jordan, Petra, 2004. Photo 4-5m 


in height. LNEC / J. Delgado Ro- 
drigues 


Differential erosion on a 
marble sculpture visible after 
treatment with a biocide and 
gentle brushing. 
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Portugal, Queluz Palace, 2003. 


Width of the sculpture : ca. 60cm. 
LNEC /J. Delgado Rodrigues 


LOSS OF COMPONENT - xl oluäà 

| oss of iron-rich component 
in a sandstone block. 
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Scotland, Edinburgh, Carlton Hill 
Observatory, 2007. LRMH / V. 
Vergès-Belmin 


Rounding of Serena 
sandstone due to preferential 
deterioration of edges close 
to the joints 
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France, Marseille, Cathédrale 
Nouvelle Major, 2006. Size of 
each block : 40x80cm. LRMH / V. 
Vergès-Belmin 


The erosion of this limestone 
sculpture results in loss of 
carved details, and smoothed 
shapes. 
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France, Rouen, cathedral. LRMH 
/ P. Bromblet 
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MECHANICAL 
DAMAGE 


Se 


Definition : 
Loss of stone material clearly due to a mechanical 
action. 
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Equivalent terms to be found in other 


glossaries : 
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Sub-type(s) : 

- Impact damage : Mechanical damage due to the 
impact of a projectile (bullet, shrapnel) or of a hard 
tool. 

- Cut : Loss of material due to the action of an edge 
tool. It can have the appearance of an excavated 
cavity, an incision, a missing edge, etc... Tool marks 
can be considered as special kinds of cuts but 
should not be considered as damage features. 

- Scratch : Manually induced superficial and line- 
like loss of material due to the action of some 
pointed object. It can be accidental or intentional. 
Usually it appears as a more or less long groove. 
Tool marks can have the appearance of scratches, 
but should not be taken as damage features. 

- Abrasion : Erosion due to wearing down or 
rubbing away by means of friction, or to the impact 
of particles. 

- Keying : Impact damage resulting from hitting 
a surface with a pointed tool, in order to get an 
irregular surface which will assist the adhesion of 
an added material, a mortar for instance. 
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Other remarks : 
In most cases mechanical 
anthropogenic origin. 


damage has an 
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SCRATCH - > MÉCHEUTEUREUEC CRE 'MPACT DAMAGE : polaxll 2ë ) 2 

Re. To due to series of Impact damage on a 
scratches on a limestone ashlar, due to a 
limestone element. bullet. 


Le 8 ASSEAU eye de polaïll géo ),2 


sj7 à vrsudl Ge dlulu Sas aol yaoul Ge Joie 
«nd pol Ge ic 
France, Chartres, Ca-  — 
thédrale, 2005. LRMH / 
V. Vergès-Belmin 


Soft limestone showing impact damage. These keying marks were made 
to facilitate the adhesion of a render, which was later removed or has 


fallen. 
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Malta, Valletta, 2006. LRMH / V. Vergès-Belmin 


Cuts in a sandstone wall, most probably due to knive whetting. 


SSL job Lau prVl Le adall ymodl Ge ag à j95> 


Scotland, Stirling Castle, 2007. LRMH / V. Vergès-Belmin 


The repeated abrasion effect of feet has led to the formation of a 
depression on this stone pavement element. 
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Italy, Tschars, South Tyrol, Pfarrkirche, 2001. IMP Uni., Innsbruck / C. Franzen 
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MECHANICAL DAMAGE + Ki > 


MICROKARST 


# 


Definition : 

Network of small interconnected depressions 
of millimetric to centrimetric scale, sometimes 
looking like hydrographic network. Microkarst 
patterns are due to a partial and/or selective 
dissolution of calcareous stone surfaces 
exposed to water run-off. 
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Equivalent terms to be found in other 
glossaries : 

Karst, dissolution, cratering. This last term 
refers to bricks, not to stone. 
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Not to be confused with : 

- Aleolization, the depressions of which 
are similar in shape but bigger in size 
(centimetric scale) and are not systematically 
interconnected. Alveolization may be due 
to selective degradation by salts, whereas 
microkarst is exclusively linked to an obvious 
dissolution process. 

- Pitting : point like, usually not interconnected, 
millimetric or submillimetric cavities. 
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Other remarks : 
Thereis no trace of any granular disintegration 
or scaling on the stone surface. 


1635) SlBo-Ve 
dl gs Je il oi Saut 5 (of ago V 


(AR 2 ICOMOS International Scientific Committee for Stone (ISCS). &lx>U dJoul dla) db 
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Microkarst developed on a limestone 
sculpture 
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Turkey, Nemrud Dag 2002. Head of a statue 
(Apollo), Height of the image : c. 60 cm. Geol. 
Inst., Aachen University / B. Fitzner 


Microkarst developed on the base of a chalk column particularly 
exposed to weather. 
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France, Amiens, Cathedral, western façade, 1992. LRMH / V. Vergès-Belmin 
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MISSING PART Definition : sh 


Empty space, obviously located in the place of …. S à ; Ci, de LU à 
Sgûûe sÿ> some formerly existing stone part. Protruding and © RE Ess (ou) Lao dci 


particularly exposed parts of sculptures (nose, lus sil dels Cbgioll 801 sl ol 
qe are typical locations for material loss J£i, Lx sisbl Glañd dobsé oSi La (@loÿl 51) 
resulting in S 


missing parts. Bogûûe sl; 
Equivalent terms to be found in other se tail lai 62 58 &5le Gb 

glossaries : ° * nn 2 
Lacuna. Bord «8,5 
Subtype(s) : ERP 


- Gap : hollow place in the stone surface, hole. 6 . rt ee 
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Chimney structure showing hole and loss of sandstone masonry. 
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Scotland, Edinburgh, Carlton Terrace, 2002. British Geological Survey / E. Hyslop 


The nose of this marble figure shows a missing part. 
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France, Versailles, Castle Park, Sculpted group "Le bain d'Apollon", 2004.LRMH / V. Ver- 
gès-Belmin 
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MECHANICAL DAMAGE + Su à 


PERFORATION 


Definition : 

A single or series of surface punctures, holes or 
gaps, made by a sharp tool or created by an animal. 
The size is generally of millimetric to centrimetric 
scale. Perforations are deeper than wide, and 
penetrate into the body of the stone. 
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Equivalent terms to be found in other 
glossaries : 


Drill hole. 
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Not to be confused with : 

- Pitting : formation of millimetric to submillimetric 
pits, usually much smaller than perforations. 

- Gap : hole not obviously created through a 
perforation process. 
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Other remarks : 

À perforation is normally induced by a sharp 
instrument (eg. by  drilling). In specific 
circumstances, animals may produce 

perforations : 

- Wasps on very soft stones (diameter : ca. 5 mm) 
- marine molluscs (ex : lithophagus sp.) on stones 
which have stayed under water for some time 
(diameter : ca. 1 cm). 
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PERFORATION - Là 


PERFORATION : 


PERFORATION : 


Perforation of sandstone due 
to masonry bees 

which have entered the 
mortar joints and burrowed 
into the soft sandstone 
beneath the surface layer. 
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Perforation by marine 
lithophagous organisms 
on a limestone sphinx found 
during undersea 
excavations after an 
immersion of several 
centuries 
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Egypt, Alexandria, Kom el Dikka 2004. Image is approx. 20 cm 


open air museum, 2006. CICRP / à across. British Geological Survey 
J ë&. x P Bromblet à k « /E. Hyslop 


PERFORATION : 


Perforation due to wasps activity. 
- bal LL Cuus L 


France, Avenay-Val-d'Or, Church St-Thérain, sandstone, 2006. Reims 
University / G. Fronteau 


PERFORATION : 


Geometrically organised perforations, forming letters of 
the word “farmacia”. 
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ltaly, Venice, Istria stone, 2007. Diameter of the holes : 2mm. LRMH / 
V. Vergès-Belmin 
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FEATURES INDUCED BY 
MATERIAL LOSS 
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PITTING 


Definition : 

Point-like millimetric or submillimetric shallow 
cavities. The pits generally have a cylindrical or 
conical shape and are not interconnected, although 
transitions patterns to interconnected pits can also 
be observed. 
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Equivalent terms to be found in other 


glossaries : 
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Not to be confused with : 

- Microkarst, which creates a network of small 
interconnected depressions of millimetric to 
centrimetric scale. 

- Perforation which is, in general, induced by a 
Sharp instrument or an animal, and usually induces 
much bigger and deeper holes than pitting. 
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Other remarks : 

Pitting is due to partial or selective deterioration. 
Pitting can be biogenically or chemically induced, 
especially on carbonate stones. 

Pitting may also result from a harsh or inadapted 
abrasive cleaning method. 
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MISSING PART sois | PERFORATION + PITTING + 5 


Pitting developping on a marble sculpture. 
Microbiological origin is probable. 


79929 Sue 


Germany, Munich, Old Southern cemetery, 1992. KDC 
Olching / S. Simon 


PITTING + ,à5 RENE 
FLE eee (er : 5; Pitting, developing on the upper part of a broken limestone 
‘ c 2K column. Microbiological origin is probable. 
O8 AExil sm Ge JguSe d90e Ce (Golall 521 le 59750 LS 
sous doi 55 05 di Jexxbl 


Morocco, Volubilis archaeological site, 2006. Diameter of the column, 
c. 45 cm. CICRP/J.-M. Vallet 


= Pitting on an Istria limestone column. The black color of 
à - +," the stone is due to the presence of a black crust tracing its 
- , Tu surface. 


PITTING - ,à5 
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ltaly, Venice, Doge's Palace, 1998, LMRH / V. Vergès-Belmin 


Pitting due to lichen colonization on a limestone block 
gard! yrol Ge LS Cd lestul Qauus JÈ5 


Lebanon, Baalbek temple, 2000. LRMH / V. Vergès-Belmin 
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CRUST : 
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CRUST 
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Definition : 

Generally coherent accumulation of materials on 
the surface. À crust may include exogenic deposits 
in combination with materials derived from the 
stone. 

A crust is frequently dark coloured (black crust) but 
light colours can also be found. Crusts may have 
an homogeneous thickness, and thus replicate 
the stone surface, or have irregular thickness and 
disturb the reading of the stone surface details. 
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Relationship with the substrate : 

À crust may be weakly or strongly bonded to 
the substrate. Often, crusts detached from the 
substrate include stone material. 
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Sub-type(s) : 

- Black crust : Kind of crust developing generally 
on areas protected against direct rainfall or water 
runoff in urban environment. 

Black crusts usually adhere firmly to the substrate. 
They are composed mainly of particles from the 
atmosphere, trappedinto a gypsum (CaSO4.2H20). 
matrix. 

- Salt crust : Crust composed of soluble salts, 
which develop in the presence of high salt levels, 
and form from wetting and drying cycles. 
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Not to be confused with : 

- Encrustation, witch is also a coherent layer, 
but is always adherent to the subsrate. The 
term encrustation is preferred to crust when the 
accumulation clearly results from water infiltration 
followed by precipitation. 

- Alga : Algae often have a dark colour during the 
dry season and may be confused with black crusts. 
Oppositely to black crusts, algae do not adhere to 
the substrate, and are usally located, in outdoors 
situations, in area exposed to direct rain 


impact, or on water pathways. These two 


characteristics  differenciate algae from black 
crusts. 

- Patina : Black iron rich patinas, which develop 
usually as a thin layer enriched in iron/clay minerals 
on iron containing sandstones, and are located on 
all exposed parts of the building/sculpture, not only 
on parts sheltered from the rain impact. 
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Black crust tracing the surface of a limestone sculpture. 


France, Saint-Denis, Basilique, 2006. Photo height : c. 30 cm. LRMH 
/ V. Vergès-Belmin 


Porous limestone, salt crust (halite). 


Egypt, Cairo, Mosque, 2000. Stone width : c. 30 cm. Geol. Inst. / Aa- 
chen Univ. / B. Fitzner 


BLACK CRUST+ soul gol 


Tu TA 


Limestone Sculpture, black 
crust. 


Germany, Naumburg, Cathedral, 
1990. Head height : c. 30 cm. 
Geol. Inst. / Aachen Univ. / B. 
Fitzner 
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DEPOSIT : 


cu 


DEPOSIT 


Definition : 

Accumulation of exogenic material of variable 
thickness. Some examples of deposits : splashes 
of paint or mortar, sea salt aerosols, atmospheric 
particles such as soot or dust, remains of 
conservation materials such as cellulose poultices, 
blast materials etc. 
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Relationship with the substrate : 
À deposit generally lacks adhesion to the stone 
surface. 
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Equivalent terms to be found in other 
glossaries : 


Surface deposit. 
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Not to be confused with : 

Bird and bat droppings are considered as deposits, 
whereas bird nests, spider webs are to be 
considered as biological colonization. 
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Other remarks : 
A deposit can be described for colour, morphology, 
size and if possible nature and/or origin. 
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Deposit of pigeon droppings on granite sculpture 
Cglal Ge dote Le ploodl Cilaë Lou 


Portugal, Porto , Cathedral, 2002. Sculpture slightly abo- 
ve natural size. LNEC / J. Delgado Rodrigues 


DEPOSIT + Cu 


The material detached from the sandstone block 
forms a deposit. 
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USA, Santa Barbara, Mission, 2008. Block height : 30 
cm. Véronique Vergès-Belmin / LRMH 
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DISCOLOURATION : 


OÙ pus 


DISCOLOURATION 


Dsl 5 


Definition : 

Change of the stone colour in one to three of the 
colour parameters : hue, value and chroma. 
-huecorrespondstothe mostprominentcharacteristic 
of a colour (blue, red, yellow, orange etc..). 

- Value corresponds to the darkness (low hues) or 
lightness (high hues) of a colour. 

- chroma corresponds to the purity of a colour. 
High chroma colours look rich and full. Low chroma 
colours look dull and grayish. Sometimes chroma 
is called saturation. 


1 à al 

sales dE Ge als É srl D us 

chroma Os dèue value Hal desë chue Sbl IS - 

GI) Ogll Oljes jp Qi xà5 ‘ue OÙ g»5 - 
Cp! Qt «yboV « ao 

Oo! dès of dilSs (40 QI LS ivalue 5e de ë - 

OS OV .oeUl 5 QI xä5 ichroma dell deu - 
doll Gi BEN lu dlSs du ous Ali chroma 
de loi Gil 4sol)l Gobl QI Juës dore sus daiuill 


Relationship with the substrate : 
It may affect the surface and/or be present in depth 
of the stone. 


Equivalent terms to be found in other 
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glossaries : D 
Chromatic alteration. all 32) 
Other spelling : 

Discoloration (US). 

Sub-type(s) : sde gloil 


- Colouration (to be preferred to colouring) : change 
in hue, value and/or a gain in chroma 

- Bleaching (or fading) : gain in value due to 
chemical weathering of minerals (e.g. reduction of 
iron and manganese compounds) or extraction of 
coloring matter (leaching, washing out), or loss of 
polish, generally very superficial. Dark and bright 
color marbles often show bleaching as a result of 
exposure to weather. 

- Moist area : corresponds to the darkening 
(lower hue) of a surface due to dampness. The 
denomination moist area is preferred to moist spot, 
moist zone or visible damp area. 

- Staining : kind of discolouration of limited extent 
and generally of unattractive appearance. 
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Not to be confused with : 

- Patina : superficial modification of the material 
perceivable as a discolouration, in often having a 
favourable connotation. 

- Soiling : refers to a tangible deposit and has a 
negative connotation 

- Deposit : refers to the accumulation of material of 
variable thickness, possibly having a color different 
from that of the stone. 
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Other remarks : 

Discolouration is frequently produced by salts, by 
the corrosion of metals (e.g. iron, lead, copper), by 
micro-organisms, or by exposure to fire. 

Some typical yellow, orange, brown and black 
discolouration patterns are due to the presence of 
carotenoids and melanins produced by fungi and 
cyanobacteria. 

Darkened areas dueto moistening may have different 
shapes and extension according to their origin : pipe 
leakage, rising damp, hygroscopic behaviour due to 
the presence of salts, condensation. 
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COLOURATION + ol yuxs 


Red colouration 
on a bas-relief 


marble figure. 


Co de pal 09 


ltaly, Certosa di Pa- 
via, 1992. height: c. 


S. Simon 


BLEACHING + Soi This purple-rednodular 
limestone has a natural 
tendency to bleach (fade) 
from exposure to rainfall 
as can be seen on most 
vertical parts and balusters 
ofthis monument. The faded 
surface layer has not been 
allowed to form in areas of 
constant rubbing action. 
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ltaly, Venice, Piazza San 
Marco, Rosso di Verona mar- 
ble, 2007. LRMH / V. Vergès- 
Belmin 


ebll de SE À 


0.5m, KDC. Olching / 
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AUS EE Iron oxides are 
driven by water from 
the rusting railing, 
and induce the 
development of a 
brown staining on the 
underlying stones. 
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PNR 


France, Chartres, Ca- 
thedral, 2004. LRMH / 
V. Vergès-Belmin 


STAINING + zà5 


Stains on a limestone 
pediment underneath a 
bronze sculpture. 
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Hungary, Budapest, 2001. 
Sculpture c. 3m height. 
LNEC /J. Delgado-Rodrigues 


Moist area on a sandstone 


of rain water from a broken 
downpipe. 
Ge puy Ja à&b, dili 
aus Gel >>xll Ge von 
Jul ol Ge 853$ ©ljläl 
. Ch Si du 
Scotland, New Lanark, South 
Lanarkshire, Long Row resi- 
dential block, 1996. Rainwa- 
ter downpipe 100mm in dia- 


meter. Pers. archive Ref XM 
12/Ingval Maxwell 


rubble built wall as a result bn 
of a concentrated discharge |. 


Staining from water 
absorption or vapor 
condensation occurring on 
marble cladding. 
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United States, Albany, New 
York, Cultural Education Cen- 
ter, New York state Capitol, 
2001. Wiss, Janney, Elstner 
Associates Inc. / K. Norman- 
din, M. Petermann 
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EFFLORESCENCE Definition : 


in) “ji 


Generally whitish, powdery or whisker-like crystals 
on the surface. Efflorescences are generally poorly 
cohesive and commonly made of soluble salt 
crystals. 


Relationship with the substrate : 
Efflorescences are generally poorly bonded to the 
stone surface. 
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Equivalent terms to be found in other 
glossaries : 
Efflorescence is preferred to the expression loose 


salt deposits. 
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Not to be confused with : 

- Subflorescence : Term employed in the case 
where crystallization occurs inside the material. 

- Deposit : To the naked eye, efflorescences often 
look like deposits. However, their constituents 
come from the stone itself whereas deposits come 
from outside. 
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Other remarks : 

Efflorescence is commonly the result of evaporation 
of saline water present in the porous structure of 
the stone. 

Efflorescences are often constituted of soluble 
salts such as sodium chloride (halite : NaCI) or 
sulphate (thenardite Na2SO4), magnesium 
sulphate (epsomite : MgSO4 . 7H20), but they 
may also be made of less soluble minerals such 
as calcite (CaCO3), barium sulphate (BaSO4) and 
amorphous silica (SiO2 . nH20). 
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EFFLORESCENCE : (,>le ib 


ee RL rl 
; pL. à . - Efflorescence on dolomitic limestone related to historic air pollution. 
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United Kingdom, York, Monk's Bar, historic city gate, 14th century, 2005. Width 
of the stone blocks : appr. 40 cm. The Getty Conservation Institute, E. Doe- 
hne 


EFFLORESCENCE : (le Zib Formation of salts forming efflorescence on the surface of sandstone 
masonry, focused at joints between masonry blocks. 
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Scotland, Glasgow, McLennan Arch, 2005, image is approx. 25cm across.Bri- 
tish Geological Survey / E. Hyslop 


Limestone block showing salt efflorescences. 


db pébll el Sarl yaol àLS 


USA, Santa Barbara, Mission, 2008. Block size : 30cm. Véronique Vergès- 
Belmin / LRMH 
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ENCRUSTATION : 


ENCRUSTATION Definition : 


Compact, hard, mineral outer layer adhering to the 
stone. Surface morphology and colour are usually 
different from those of the stone. 
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Relationship with the substrate : 

Encrustations generally adhere firmly to the stone 
surface. 

When an encrustation is removed, adhering stone 
materials may be taken away with it. 
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Location : 

Encrustations are generally found below areas 
of the building where water is percolating or has 
percolated in the past. 
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Equivalent terms to be found in other 16] sue à Laos 62 6 dol,e Slalluas 
glossaries : : 

Incrustation. 

Sub-type(s) : de lo 
- Concretion : Kind of encrustation having a 


specific shape: nodular, botryoïdal (grape-like) or 
framboïdal (raspberry like). Concretions may even 
have conic shapes of form drapery-like vertical 
sheets. Stalagmites and stalactites are kinds of 
concretions. In general, concretions do not outline, 
contour the surface of the stone, and are of limited 
extent. 
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Not to be confused with : 

- Crust : The term encrustation is used when the 
feature is clearly due to a precipitation process, 
following any kind of leaching. If there is no 
evidence of leaching and precipitation, the term 
crust will be employed. 

- Lichen : Some lichens (the so-called crustose 
ones) can look like encrustations. Lichens are 
not usually hard. When scratched, one can see 
blackish or green traces resulting from algae or 
cyanobacteria hosted by the lichen. 
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Other remarks : 
Encrustations on monuments are frequently 
deposits of materials mobilized by water 


percolation and thus coming from the building 
itself : Carbonates, sulphates, metallic oxides and 
silica are frequently found. 
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GLOSSY ASPECT: |GRAFFITI- SOILING - SUBFLORESCENCE - 
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ENCRUSTATION + Calcite encrustation covering MATE Ur) EEE CES Concretions with the form 
5 #1} é a limestone masonry under of stalactites under the arch 
[ an arch. of the aqueduct built of 
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France, Vaison-la-Romaine, an- 
cient cathedral Notre-Dame de 
Nazareth, cloister, 2005. CICRP / 
P Bromblet 


Portugal, Lisbon, Âguas Livres 
Aqueduct 2002. Blocks are c. 1m 
wide. LNEC / J. Delgado Rodri- 
gues 


Calcite encrustation linked to water leached from joints, on a 
granite, sandstone and schist ashlar. 
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Scotland, Isle of lona, ancient convent (detail), 2006. Length of a stone, 
c. 25 cm. CICRP/J.M. Vallet 
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Definition : 

Thin covering or coating layer generally of organic 
nature, generally homogeneous, follows the stone 
surface. À film may be opaque or translucent. 
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Relationship with the substrate : 

A film is generally adhering to but not penetrating 
into the substrate, possibly changing surface 
properties (aspect, colour, permeability) of the 
stone. 


«Abull dal ze dl 
ul Al Gjés V 4S9 plaul Bed êole Lil 593$ 
(ol 5185 «O1! dll) saoul pau vailaz ji 239 


Equivalent terms to be found in other 
glossaries : 


Pellicle, skin. 
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Not to be confused with : 

- Patina, which, tothe naked eye, has no perceivable 
thickness. 

- Encrustation, which refers to a strongly adhering 
mineral deposit, and may not follow the surface of 
the stone as a film would. 
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Other remarks : 

Paint layers, certain categories of water repellents 
or protective agents (antigraffitis), sealants, are 
considered films. A biofilm is a kind of biological 
colonization (see this term). Through ageing, a 
film may loose its translucency or detach from the 
substrate. 
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FILM + lié Porous limestone ashlar partially covered with multilayer paint 
film. 
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Malta, Valletta, old town, 2003. LRMH / V. Vergès-Belmin 
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GLOSSY ASPECT Definition : 


Jsbas Côl 


1 à al 
Aspect of a surface that reflects totally or partially . _——. . | | | 
the light. The surface has a mirorlike 2% 957 5! dS JR ssall à & LE 
appearance. - 8H dis yalne plu) 
Equivalent terms to be found in other 


glossaries : 
Polished surface. 


1651 us G Led9)s eu 8 dol,s Clxlluas 


as plu 


Other remarks : 

A glossy aspect may be due to previous polishing 
(intentional or not), or to the presence of a 
transparent film which reflects light. 


65) Sliobo 
De Dao 45) Gill à 65 he ducs Joball Qôlell de 55 
.eqàll oaks li -Lié 599 des oj (ei Goo sl Jaë 
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GLOSSY ASPECT - 


Jsbas Qôl 


REED ANS | Marble column, covered with CEE ESS The glossy aspect of 
*_ Liens this parapet is due to the 


a superficial film of polyvinyl f 
acetate. This product was es *r* repeated rubbing action 
applied during a restoration 4 


of people leaning over the 


campain, to give back the bridge. 

marble its original glossy 

aspect. ! En : «dou pulpe Jobas il 
clik, Che cplél Ge oges | s dus SI RU JS VI dont 


dus Je gubl de Gubs 65 
Jofall ill ele yÙ is «64055 
«eV 


do Le dde 85) JUS Ge lil 
L&sY 


| | taly, Venice, Rialto Bridge, 1994. 
France, Paris, Opéra Garnier, LRMH / V. Vergès-Belmin 
1999. Diameter of the column : c. 


0.7 M. LRMH / V. Vergès-Belmin 


GLOSSY ASPECT - Jonas Cl 


D. 


Malta, Valletta, 2004. LRMH / V. Vergès-Belmin 
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DISCOLOURATION 
& DEPOSIT 


Sleuslle ol jus 


GRAFFITI Definition : à = 
Engraving, scratching, cutting or application of 4 à . SR . 
lis ,s paint, ink or similar matter on the stone surface. SR AO se 
| .yzrJl dgslire 
Gaodl Je ts) di 
Other spelling : 
Plural : Graffitis. 
Other remarks : 635) Slio 


Graffitis are generally the result of an act of 
vandalism. However, some graffitis may have 
historical, aesthetical or cultural values and should 
be conserved. 


La Q lei Ml us ds dus bols La CLis ul 
eU5 Go «dl sf dbz où dé) dé CIS 095 oo 
lle Bal Co CL] 
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GRAFFITI « 


Ge 


GRAFFITI - Clis > 


Marble sculpture of the Potsdam park coloured by a graffiti. 
LH pe dole plans: due ge Gale) Gi JS 


Germany, Potsdam castle, LRMH / V. Vergès-Belmin 


Graffitti in the west abutment GRAFFITI - Slis ,5 Graffitis obtained through 
of the Aqueduct built in scratching. 

limestone. 
JW Ge Clis,s de Joall 
dsles de «dl)VL LUS » dus ;> . dsl 
red Can € 98e le Gone 


! Portugal, Lisbon, Âguas Livres 
Aqueduct, 2005. “Alex” spreads 
on c. 1m. LNEC / J. Delgado Ro- 
drigues 


Malta, Valletta, 2006. Po- 
rous limestone, LRMH / 
V. Vergès-Belmin 
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DISCOLOURATION 
& DEPOSIT 


Slulls Oo xs 


PATINA 
(LSL ) (étll Lie 


Definition : 
Chromatic modification of the material, generally 
resulting from natural or artificial ageing and 
not involving in most cases visible surface 
deterioration. 


1 à al 

JS is dolll jee pad du Do bole Sol 59) G dus 
pol Gb Goes V END] 6lise Go Gellmol si Gaub 
go plu 


Sub-type(s) : 

- Iron rich patina : Natural black to brown thin layer 
enriched in iron/clay minerals, which can be found 
on iron containing sandstones. This kind of patina 
is generally observed in outdoors environment, and 
develops quite uniformly on the 

stone surface. 

- Oxalate patina : Orange to brown thin layer 
enriched in calcium oxalates. This kind of patina 
may be found in outdoors environment, often on 
marble and limestone substrates. 


ide à ploil 

del dl & lou) G$e Lilo ullo soul Ge das 
de Elie diode Se Boles dl/ dal Golekl sl 
Qi Ge Léo Jke 28, dub Ces : GuSol ie Lie - 
Lil Ge poil Mes enuWI CLS duë Cas Lullo 
Garil ls ele de UB dy il dl & sal 


Not to be confused with : 

- Film, whichis a thin visible homogeneous covering 
or coating layer generally of organic nature. 

- Black crust, which is a generally coherent 
accumulation of materials on the surface. Black 
crusts are black to grey and have a perceivable 
thickness. 

- Discolouration, which is a change of colour 
perceived as unattractive. 


95 êsle US doudlo duilæio did of ea 989 «li - 


chu de olsb dure DS êole Las celogu D - 
xd 
Su yo goloyls soul œu des 09 slogull soil 
Amdls 


Que x sue Doll à xs Ge le 529 «dobl y - 
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PATINA 


CORPS 


PATINA + (SL ) Gil Le Oxalate patina developing on limestone. 


Larorr de Gel Gui (LSL) Gal Lèë 


Morocco, Volubilis archaelogical site, Basilica, 2006. Width of a stone : c. 45 cm. 
CICRP/ J.-M. Vallet 


The sandstone elements of these buttresses show a variety of colours. 
Creamy to orange colours correspond to stones more recently set into 
the masonry. Brown colours are due to the development of an iron-rich 
patina, as a result of a longer exposure in the open air. 


GA Ge HV GISI Ge desire de gone Hayl ymodl ge Glele ul el;2i ;9là5 
LL dsl ol ze (5e QU;JI GI 
g Job Ex Goseul deu ol Cisul (LG) Gr eLiè)ola J dou 98 (ul doll 


il elogll 
Czech Republic, Prague, Cathedral, 2002. 
Stone size : c. 30 x 50 cm. LRMH / V. Vergès-Belmin 
PATINA + (SL ) tx) Lèé Er] This sandstone sculpture, originally of light colour, has developed an 
sl 11 | | . = POIL ; iron rich patina over time. 


L) ‘ ani ge mal Gil Gil Lis OV) eslill Golll sa doyll ymoul Ge Jleïll ie Gel Jui 
nr LG 54 deg CBg 3930 


Czech Republic, Prague, one of the sculptures of the Charles Bridge, 2002. 
LRMH / V. Vergès-Belmin 
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DISCOLOURATION 
& DEPOSIT 


Sluile Dsl x 


SOILING 
élusl 


Definition : 

Deposit of a very thin layer of exogenous particles 
(eg. soot) giving a dirty appearance to the stone 
surface. 


1 à al 
La) doll Slougdl Ge dE, AEL Ge dite Cle 
o7odl glau) plus] jp Cham Lee (gliul 


Relationship with the substrate : 

With soiling, the substrate stucture is not considered 
as affected. Soiling may have different degrees of 
adhesion to the substrate. 


«uléull dl ze dM)l 
9 Hull II Je de ul 6 V Elus s929 is 
pol db) Gen Vi je die Geo EluadÙ 5950 


Equivalent terms in other glossaries : 


1651 us G Led9)s eu 8 dol,s Clxlluas 


Not to be confused with : 

- Crust, which has a visible thickness. 

- Deposit, which has a visible thickness, and not 
systematically a dirty appearance. 


igdlas 2e Ll)l pie Les 

Andly Elu y 0 Lille 88 - 

be 95 oral ouds ddl dou à (silo «us - 
fus 


Other remarks : 

With increasing adhesion and cohesion, soiling can 
transform into a crust. Soiling may originate from 
atmospheric pollutants (industrial, domestic or car 
exhaust products) or from particles transported by 
running water or heating convection. 


8535) SlBVo 

dl élusVl Jens 58 «élulls GLauVl des sbsj] me 
dslo) ds Clg Elus piece 09 u9 5925 
ge Slug Ge sf (Shlul sols Ge più Le sf dir 
bol gui of D ll oUbi Je 
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SOILING - 
£lusl 


This very particular type of soiling is specific of stone surfaces 
treated with water repellents.Water pathways are limited to 
narrow stripes, where algae may develop preferentially. 


SOILING + élusl 


Les del) binodl phÎt gaie pluodl Ge well poil a 
gai) Léo aus JRE5 of dis lus de nai el) Giles Gi Êus 
«ill 


France, Versailles, Castle Park, marble sculpture, 2002. Large side : 
c. 0.6 m. LRMH / V. Vergès-Belmin 


Thin, veil-like soiling by atmospheric dust on horizontal and 
subhorizontal parts of the sculptures. 


GI eheV Je on GI à Jul 95 can défis 9 LS) Elus 
Soit JS Las diù 9 


France, Marseille, La Nouvelle Major cathedral, 
Grey Serena sandstone and white limestone, 
! 2006. Size of the tympanum : c. 2.5 m. CICRP 
/ J.-M. Vallet 


* 


Soiling at the surface of a limestone sculpture protected 
against rainfall. 


. aeVl os Ge game Gaeul ymodl 5e US ml Le Elusi 


France, Reims, Cathédrale Notre-Dame. Façade occidentale, por- 
tail central, 1989. Head size : c. 40cm. LRMH DIA00015622 / 
J.P. Bozellec 
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DISCOLOURATION 
& DEPOSIT 


Sluils Oo x 


SUBFLORESCENCE 


Definition : 
Poorly adhesive soluble salts, commonly white, 
located under the stone surface. 


Là al 
yo gs Cao «Joll slas ôole EAN Dal 979 


Relationship with the substrate : 
Subflorescences are hidden, unless the stone layer 
over them detaches. In that case, salt crystals 
become visible on the newly exposed surface. 


«Aull dal ze Ml 
.0915 Qui proul SUD JLaëi] 65 15] V] Bal xè 095 ,Ajul 
S GÜI el de elb all Shsb que ULuI je ds 


Equivalent terms to be found in other 1 Sy5] 59luo à le5939 6ù 18 dol,e Slrlluas 
lossaries : Ji & 
g Lixl NI 

Cryptoflorescence. 

me be confused a. , | ge LI pue Lou 
- orescence, which corresponds to salt & . 
crystallization on the stone surface of the stone Y* 27% ch de ol sols die Gils Gall EEel 
instead of under it. . dlèwl Ge 
Other remarks : 635) SlBVo 


Subflorescence is commonly the result of 
evaporation of saline water present in the porous 
structure of the stone. As subflorescences develop 
inside the porous structure, they often result in 
scaling of the surface. 


Jul $ Éo97k AU OUI 355 dus DS Gole ,ayul 
ds golubl pull Jéls 325) sl 89 sm (alu 
chu 5 de gr OV Ciel 
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SUBFLORESCENCE ° 


ne 


SUBFLORESCENCE :,2; 


Formation of white subflorescence, i.e. 
salt deposits within porous sandstone 
leading to loss of the stone surface, 
resulting from the use of de-icing salts at 
the entrance to the building. 

Ja gultl Cole çf coaaNl 22351 JRA5 
pl plas dé U] (6083 Lee polus der 
Je de Ml D pol elaziul Ge dzsluls 

bl 


Scotland, Glasgow, Newark Drive, 2005. British 
Geological Survey / E. Hyslop 
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COLONIZATION 
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BIOLOGICAL COLONIZATION : Lou olurul 


BIOLOGICAL 
COLONIZATION 


Los dual 


Definition : 

Colonization of the stone by plants and micro- 
organisms such as bacteria, cyanobacteria, algae, 
fungi and lichen (symbioses of the latter three). 
Biological colonization also includes influences by 
other organisms such as animals nesting on and 
in stone. 


1 à al 

Li dis digne GS df Gé JS Ge ml dll 
el JéBS) jliodls «ob al ll eB,yl LS 
sel QUE 6 Lai Jeits Groland olaudl (AI 
rl des à vrèss il Sblosdl Jés 


Relationship with the substrate : 

Direct growth on and in stone or stone cavities ; 
also indirect influences by nearby trees and other 
organisms. 


dèull AI ze &Mx)l 
JS Ge SU ét mou Glomé of ymodl des & le 56 
MIS RATERTS BE") 


Equivalent terms to be found in other 
glossaries : 
Biological growth, biological overgrowth, living 


exogenous material. 


15] S plus Ë 59,9 eù JS dsl. Olxlluas 


dl de le nu Gralon 56 rslon sé 


Other spelling : 
Biological colonisation. 


Not to be confused with : 

- Deposit : consists of an accumulation of exogenic 
material, such as dust, droppings, on the stone 
surface. For instance, a bird nest, a spider web 
are part of biological colonization, but bird or bat 
droppings are deposits. 


gas ge Rd] pue Cou 

Slèlre sf Jul Jis doyle olge 6515 ge DRE tous - 
dSibo pélal je 0! JEL Juw We Saxo Le Jodll 
Ole ju lou grsoull aandl de glol le Gosse 
OluxS Listbolls ysdlll 


Other remarks : 

Biological colonization may be used when a 
mixture of different types of organisms are present 
on a stone, and are not distinguishable from each 
other. 

Biofilm : Mono- to multilayered microbial colony 
attached to surfaces with varying thickness of up 
to 2mm. Often a biofilm consists of very few cells 
of different microorganisms embedded in large 
amounts of extracellular slime. These cohesive 
often sticky layers may shrink and expand 
according to the supply of water. Biofilms often 
create multicoloured biopatina by production of 
colouring agents. Higher plants grow sometimes to 
a considerable size at unexpected locations. 


165) SlBo-o 
elof sos de Grolal dluuNl plus plaèiul G$e 
Que Cu CB)! Qu & ml de SUN Ge dâlie 
ôxe 9 dub Ge Se Grolon 93e dllurul 19/90 eLiè 
8 6e 2 di dei Gu umo pol me ue Gb 
SO SU dès Ge Grsoull Lil Je DL plan 
Al a dy 8 ge au V lez 095 dèlie à ygme 
S dy Ou plse & 095 Cillo duloitl SLI os 
S Groloull Lil JRi ol 599 Lu ddets Ualès 
de game EU] doux OIg)VI éoumte de gas dub Ole gline 

Bell Jolezll Ge 
ds yà OS 9 db ex CU 905 bo i 
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ALGA + JD 


LICHEN + Glsi MOSS + jl> MOULD - sic PLANT « GLS 


BIOLOGICAL COLONIZATION - This mason Wasp nest BIOLOGICAL COLONIZATION - Biological colonization 


Gros dla DNA none nes Jon oral constituted of an association 
F element constitutes a type of |. EE “ of algae (dark grey), lichen 
biological colonization. ». be 


a (light grey and orange) and 
“ mosses (green cushions, 
2cm large). 


os QLrsloul Ou Ji 
A SGA Go) vital 
Jo 3 QU 5 el got) 

(e2 = «1528 Jilus) 


sr de pl 3% cu lie 
Le35 JRiu Joyll yo ee dois 
(Gr doll olaull Ge 


| France, Bourges, Cathedral, 
limestone bank, 2007. LRMH / V. 
Vergès-Belmin 


India, Fathepur  Sikri, 2003. 
LRMH / V. Vergès-Belmin 


BIOLOGICAL COLONIZATION « >olos OUautul 


Biological colonization (essentially plants and algae ) on a 
limestone masonry. 


al élit QUI & (li Us Gb) Goslsu dlurul 
«srl 


Malta, Mdina, gate of the old fortified capital, 2005. IMCR / J. Cassar 


Dark grey diffuse biological colonization in dolostone and 
limestone. 


«agss Sa >77 Ge rite Gelée (s5le) 795% dautul 


Portugal, Tomar, Christ Convent, 2001. Photo of 10m width approxi- 
mately. LNEC / J. Delgado Rodrigues 


ICOMOS International Scientific Committee for Stone (ISCS). &lx>l) dJoul dla dl 


BIOLOGICAL 
COLONIZATION 
799% Dastul 


> BIOLOGICAL COLONIZATION : so dau 


ALGA - JD 


ALGA 
tallet 


Definition : 

Algae are microscopic vegetal organisms without 
stem nor leaves which can be seen outdoors and 
indoors, as powdery or viscous deposits (thickness 
: tenth of mm to several mm). Algae form green, red, 
brown, or black veil like zones and can be found 
mainly in situations where the substrate remains 
moistened for long periods of time. Depending on 
the environmental conditions and substrate type, 
algae may form solid layers or smooth films. On 
monuments, algae are constituted of unicellular 
to pluricellular clusters, and they never form 
macroorganisms. 


1 à al 

bols ir Wy ou dystus Se dis AUS Ce Lili 
bo JS de CLS Jéluls gl late KES 
(Gliiole ae 5 roll de Gu Le 14Sloul) dy DS of 
OÙ slogu of dev of elje> of las ble Lil JRi5s 
due; OiRa &b, Jéul d ypodl d'A GS Lu Goal dis 
3 «ul pol db p9is dl JleVl Isloisls db 
Ji His del délié of dure QU LULU JA 
Bose Olegame À WU doi JS Ge GUEI de 8os>bl 
BuS QUES lai JS Vo ddsul 


Relationship with the substrate : 

Algae generally constitute superficial films. They 
may be found also deeper into the substrate (under 
scales, in cracks). 


Other orthograph : 
Plural form : algae. 


«Hull dl ze dM)l 

Log>s O$e Bo dxhu CL Ge êsle CI] GS 
del «Gill Jai) daul pl db (ee à Lai 
(Si 


Not to be confused with : 

Algae may be confused with epilithic lichen, 
with fungae and sometimes with soot or mineral 
deposits soiling the stone surface. If algae are 
present, wetting and brushing the surface will turn 
it to green due to the presence of chlorophyil. 


:glhas æ Li pie Les 
sell bel Gb dl SI CII Go LUI ex 8 
ll 599 JL Go sxxl ghu Ge dame lu 
do) zu QI él,all dhulss pal qurs Cab) des (6955 
és) Laus Ha VI QI 


Other remarks : 

Several groups of algae may grow on and in stone 
depending on climate and stone type. Green algae 
(sometimes red, e.g. trentepohlia) diatoms (usually 
yellow to brown), and in rare cases red algae may 
occur. Cyanobacteria (formerly called blue-green 
algae) are very frequent stone dwellers and can 
cause black, bluish or even violet stains. In some 
cases the stone serves as a source of nutrients. 
However usually the stone surface is only a solid 
host for growth. 


165) Sole 
paodl Jess de 905 58 Cul LILI 5e le gome bus dla 
san CII 45 59 aol £ 959 don ploëVl Cou 
ès) Trentepohlia) diatoms Mis «lol blois) 
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ALGA JL ALGA LL 


Green algae growing on a 
limestone buttress. 


de des Je dal da Lallb 
. grd! yrol 


Red algae on a bas-relief 
sandstone sculpture. 


ds AE de eds Gill 
day! ro 


France, Thouars, Eglise Saint- 
Médard, 1994. Dimension stones 
30 cm thick. LRMH / G. Orial 


Cambodia, Angkor, Chao Sey, 
2003. LRMH / V. Vergès-Belmin 


ALGA + JD 


Green algae developing on a lime render on stone masonry. 


Czech Republic, Nedvedice, South Moravia, Pernstejn Castle, 2004. 
National Heritage of the Czech Rep. / D. Michoinova 
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LICHEN 
Gläl 


Definition : 

Vegetal organism forming rounded millimetric to 
centimetric crusty or bushy patches, often having a 
leathery appearence, growing generally on outside 
parts of a building. Lichen are most commonly 
grey, yellow, orange, green or black and show no 
differentiation into stem, root and leaf. 


à al 

JR à ils ss das f Le zù JRA5 ds GS 
Gale y8le y Us «lions 9f Gliohe us äle ex 
bol êole Les us dll pVl de êole 9059 
Gi Gui Vo clou of das of AJ of «ljèo 9Ù «ob 
BV 5 52019 pal Go Le CS] 


Relationship with the substrate : 

Alichen is composed of a thallus, eventually bearing 
fruiting bodies, generally developed on the stone 
surface, and rhizines that may penetrate deep into 
the stone (tens to several millimeters). 


él LD) ze dll 
plat Duty ques s9xbl dene 515 Claus Ge Us 
Dal Gi VE poigs cmodl pau (As 905 boles «d,6 

Olraltl lie alu) Gas 


Sub-type(s) : 

Lichen usually are divided into crustose, folious and 
epilithic types. When their thallus is mainly inside 
the stone, they are called endolithic lichen. 


ide à ploil 


Not to be confused with : 
Moss, alga, mould : see those terms. 


iles æ Lil pis Co 
Das lbe)l;S 


Other remarks : à 


All lichen represent symbiotic growth of a fungus 
and green alga or a cyanobacterium. Lichen is a 
common feature on outdoor stone and is generally 
best developed under clean air conditions, but 
growth may be facilitated by certain pollutants such 
as nitrogen oxides derived primarily from vehicle 
pollution or agriculture. Former lichen growth 
may be detected by typical pitting structures (see 
this term) or lobate or mosaic patterns and even 
depressions. 


65) SlBo 
cal bi 9 Gb Lau UBlSS 1gé SAMI gloil mue Jtë 
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LICHEN + Gà] LICHEN + Gà] 


Lichen on marble sculpture. 


Portugal, Évora, Cathedral, 2001. 
Pieces of 1.5m height approxi- 
mately. LNEC / J. Delgado Rodri- 
gues 


Lichen on a coarse grained 
granite monolith. 


Folious lichen (Ramalina 
Sp.) growing on a granite 
dimension stone. 


Ë diob ( Ramalina) 48,50 li 


France, Penmarc'h, Saint-Nonna 
church, 1991. Picture small side : 
15cm. LRMH DIA00091617 / J.P. 
Bozellec 


Portugal, Évora , Almendres 

Cromlech, 2004. Monolith 2m high 
approximately. LNEC / J. Delgado À 
Rodrigues 


LICHEN : 


White folious lichen on a basaltic Tiki 
«al Je Tiki 5 8 de lès Ghsl GI Si 


L > à. | French Polynesia, Marquises Islands, Atuona, 2006. LRMH / G. Orial 


\ 4 
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MOSS 


il 


Definition : 

Vegetal organism forming small, soft and green 
cushions of centimetric size. Mosses look generally 
like dense micro-leaves (sub- to millimetric size) 
tightly packed together. Mosses often grow on 
stone surface open cavities, cracks, and in any 
place permanently or frequently wet (masonry 
joints), and usually shady. 


1 à al 
de pa OÙ lès 2 Cole JRA5 dsl QUES 
erdl goes AS Lili Ghol Laye dise cOlres 
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Relationship with the substrate : 

Mosses develop brown rhizines and may create a 
micro-soil zone between the stone surface and the 
green part. 


«Abull dal ze 4 
lg ae ds Ab pur d8s Coll du y5à7 JA eu 8sle 
las) CUlaIl de âyls > plan où 


Not to be confused with : 

- Lichen, which are composed of a thallus and do 
not have the typical organisation of micro-leaves 
tightly packed together. 

- Algae : Algae are green during the humid season, 
but look different from mosses (viscous consistency, 
absence of microleaves). 


iles æ Li) pJe Liu 

Ly vus onbl desc ils Glémugie 5 Qlo Gal - 
æ dojybl ppodl él sul GLsVI 35 Grseul dauill 
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Other remarks : 

Mosses often change morphology and colour 
under lack or excess of water. During dry periods of 
the year, the cushions shrink, become harder and 
brittle, and their colour turns to brown. 


655) Slio 
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Different kinds of mosses developed on sandstone. 
deze Je deb jljodl Ge dâlins gloil 


fe 


Sweden, Stockholm. Skanska / M. Klingspor-Rotstein 


MOSS : il; 

Chalk sculpture, showing mosses, which appear brownish 
(typical aspect during the dry season), and are developed on 
the upper part of the figure. 

(Gal guge JE Grègé Coll) LE Sans Glpodl yat GaËlb Co 
Co) y salu exil Le æè9% 


France, Amiens (Somme, 60). Notre-Dame cathedral, 1991. Head 
size : 20 cm. 
LRMH / V. Vergès-Belmin 


MOSS - jl;> 


Æ- 


Moss on the joints of a granite ashlar. 
sladl me sl mod Jolès Le > 


Scotland, Aberdeen, St Nicholas Kirk. Pers. Archive Réf. N°30 / I. 
Maxwell 
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> BIOLOGICAL COLONIZATION : (;>5)5 ou ALGA + JL 


MOULD 


Definition : 

Microscopic fungus which colonies, to the naked 
eye, look like a downy film or a network or star-like 
millimetric patches of filaments of diverse colours 
(white, grey, black). 


Relationship with the substrate : 

Moulds, by their filamentous and/or chain-like 
growth may penetrate several centimeters into the 
stone substrate. 


1 à al 
sf esb Lies 8o,all qal JE ge 945 bg CL, 
c2aV) OV ésamtl deu) Lol CIS dl Ge AS 

(sgul 45e y 


«Lui AUDI ze AM) 
Se dus Au JS Le 08 GÜI 096 JZ Ge xl 
jar de Gliot de Ge o 


Equivalent terms to be found in other 
glossaries : 


Fungi. 


Other spelling : 
Mold (US) 


«51 S plus Ë B59)s eù JS dsl. Olxlluas 
SL ,R 


Not to be confused with : 

- Algae, which form powdery or viscous layers and 
are only found in areas which remain humid for 
long periods of time. 

- Lichen, which form generally crusty to bushy 
patches. Lichen coverings are thicker than mould 
coverings. 

- Salt efflorescences, and initial stages of calcite 
encrustations, which are both mineral features. 


iglhuas ge LL] pie Lio 

dy 0 si y JS de SL JR Quls «lb - 
bb LE LL, GS Cul SEUL G Lis apsi9 

JS Gas dis 9] DES ab JRA5 ol Quls «oi - 
Gal ge SU sllaïl Ge dSlou 

de dsN Jelblsi os Ji de Gall pâlll pla - 
dise yailez Ca lol NS Gs dus 8, HA JS 


Other remarks : 

Mould often create serious damage by chemical 
and mechanical action and heavy discolouration. 
As the metabolism of mould necessitates organic 
substrates mould often develops on algal metabolic 
products found on stone. Organic pollution of the 
atmosphere also favours mould growth. 


655) Slio 

&LSYL Glass Lil JWS Ge gas ji I oâxll 08 
LB &l dgèe dlss JI gl oâxl di Les .ooUl ss (I 
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MOULD - sic 


Down-like white moulds on a limestone block. 
«xl xl Ge ds de LE JR Le vaul vèe 


a « 2 « pe France, les salles Lavauguyon, Sainte- Eutrope church,2008. Photo 
F') "large side : 40cm. / V. Legoux 
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> BIOLOGICAL COLONIZATION + (;>5/32 dal ALGA + Jxb 


PLANT 


Definition : 

Vegetal living being, having, when complete, root, 
stem, and leaves, though consisting sometimes 
only of a single leafy expansion (e.g. Tree, fern, 
herb). 


1 à al 
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(ès ri 


Equivalent terms to be found in other 
glossaries : 


Higher plant, vegetation. 


Other remarks : 

Ifbuildings are not maintained, plants will eventually 
colonise places where water is accessible, 
extending roots into joints and fractures. As the 
roots grow they can widen these 

joints and cracks and break the stone. They 
may also contribute to keep areas damp. This in 
turn, exacerbates other processes such as salt 
deterioration. 


: Gé lue à Led9)s en d8 déol,s Glalluns 
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LICHEN - Gif MOSS - jh: MOULD - sâs PLANT « GL5 


PLANT + SL5 ar AT . Higher plant (tetraeles nediflera) growing on a temple. 
. LL LS sys JS deb (JL 65) däluss pad 


Cambodia, Angkor, Chao Sey, 2003. ICBM / W. Krumbein 


Plants growing on sandstone basalt masonry 
«all omodls CJjUI Ge vus de deb SU 


Czech Republic, Central Bohemia, Bezdez Castle, 2003. Plant 0,1 - 
0,2 m. Nat. Heritage of the Czech Rep. / D. Michoinova. 


PLANT + GL5 * mm Higher plant (Fig tree) growing on a roof 
Le à . Gas glau Le del (35 Bi) dilure 8,nù 


France, Capestang (Aude), Castle (roof), 2005. Length of a stone, 
c. 35 cm. CICRP/J.M. Vallet 
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Page Page 
Abrasion Las 32 Gap dir «5 36 
Alga ul 42 Glossy Joie 45 
Aleration ps» 46 Graffiti de àES) &tiw,s 56 
Alveolization Gi gi 24 Gzxll 
Biological cædos dla 18 Granular Gus dSas 20 
Colonization ; disintegration 5 
Black Crust sgul oi 42 Hair crack gas gse 10 
Bleaching ü3ki 46 Impact damage polaïl zës > 16 
Blistering os 14 Keying Lo 32 
Bursting Es 16 Lichen Glë] 50 
Chalking Er 20 Loss of components PARIS 30 
Chipping his 22  Loss of matrix ges) ols3s 30 
Colouration os 26 Mechanical Damage Lie po 32 
Concretion xs 46  Microkarst ux75 34 
Contour Scaling GB dl hu JLaël 30 Missing part soäâo > 36 
Coving «we» 20  Moist area äb) äkis 46 
Crack Edo 11 Moss 55 86 
Craquele aë 11 Mould gäe 72 
Crumbling cc 20  Patina (LL ) Gil Lie 42 
Crust ëéè wœoi 43  Peeling is 24 
Cut N;>- 32 Perforation Lx 83 
Damage 58 8 Pitting à 28 
Decay Jill 8 Plant ou 74 
Deformation osè5 12 Powdering Léa 20 
Degradation jus 8 Roughening 5iss 30 
Delamination Gäb Jlaël 18  Rounding lgodi éylazul 20 
Deposit us 44 Sanding 8pâtoe os Caës 20 
Deterioration ab 8 Scaling (lies Bb) LS 18 
Differential Erosion ls USE 30 Scratch ss 32 
Discolouration ol zx 46  Soiling élus! 46 
Disintegration Sas 20 Spalling NT 26 
Efflorescence Url gib 18  Splintering gui] 22 
Encrustation Grès lus 42 Splitting plail 10 
Erosion ds JS 28  Staining is 46 
Exfoliation GS; 18 Star Crack eg tre 10 
Film Le 42 Subflorescence 535 48 
Flaking (cd hdi) LAS 5 62 Sugaring Su 20 
Fracture 2.5 10 Weathering don 8 
Fragmentation Fe 22 
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ARABIC / ENGLISH 


Page Page 
46 Staining =ès 42 Black Crust Soul esi 
20 Coving Ch 925 46 Soiling ar] 
24  Alveolization Gi 4x5 42  Encrustation Gri3 sl 
8  Weathering des 16 Bursting Slsl 
22 Fragmentation 3; 30 Contour Scaling BB dl ghuxe Jlaëil 
34 Microkarst Sex 18 Delamination Gb ylail 
8 Degradation RS 26 Splitting plaüil 
14  Blistering 5ss 22 Splintering GBA] 
18  Exfoliation &35 20 Rounding Lalg>dl à jhatul 
48  Subflorescence y 18 Biological Gr ges dlaurul 
46 Concretion aoû Er CEE 5 
46  Alteration MS ë Decy ns 
26  Flaking esse 36 Gap . 
46  Colouration O5 36 Missing part ne 
8  Deterioration A5 Se 7 
Pins En - 
20 Hans ui 12 Alga ne 
. ne _ 18 Efflorescence Grls pâb 
20 Disintegration dSàs n Eee ee 
20 Granuiar | Da 32 Den — 
disintegration 46  Moistarea àb) dälie 
20  Crumbling Ces 54 Glossy Jobas 
20 Sanding dc 74 Plant OL 
81 Scaling (ezodl èuS BB) àë 32 Keying Dis 
26 Flaking Ghbye piË5 20 Powdering Er 
26 Spalling Ge &äë 27 Mould os 
44  Deposit «uw5 30  Loss of components oball os 
12 Deformation osis 30 Loss of matrix guill olaëë 
22 Chipping his 11 Crack ae 
30 Roughening giss 10 Star Crack La pe 
46 Discolouration Job 5 10 Hair crack Sxeë fo 
83 Perforation % 02 Sanding Bât 
36 Gap 3 24 Peeling BLES 
32 Scratch gaz 43 Crust 8 à 
56 Graffiti Gall de dES) lise 28 Erosion JSG 
8 Damage iÉ 30 Differential Erosion cle USB 
16 Impact damage polaïl ès > 46  Bleaching Do 
32 Mechanical Damage SR 32 
24 Film eL&e 
42  Patina (LS ) Gall Lie 
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About ICOMOS 


The International Council on Monuments and Sites (ICOMOS) was 
founded in 1965 at Warsaw (Poland), one year after the signature of 
the International Charter on the Conservation and Restoration of 
Monuments and Sites, known as the "Venice Charter". 


ICOMOS is an association of over 9000 cultural heritage professio- 
nals present in over 120 countries throughout the world, working for 
the conservation and protection of monuments and sites - the only 
global non-government organisation of its kind. 


lt benefits from the cross-disciplinary exchange of its members - 
architects, archaeologists, geologists, art historians, engineers, 
historians, planners, who foster improved heritage conservation 
standards and techniques for all forms of cultural properties: 
buildings, historic towns, cultural landscapes, archaeological sites, 
etc. 


ICOMOS is officially recognized as an advisory body to UNESCO, 
actively contributing to the World Heritage Committee and taking 
part in the implementation of the World Heritage Convention. lt also 
runs 28 specialised International Scientific Committees on a variety 
of subjects. 


The ICOMOS International Secretariat and its specialized Documen- 
tation Centre are located in Paris (France) - for further information 
consult our web site. 


http://www.icomos.org 


The ISCS Website includes among other things, the terms and 
definitions of the seven background glossaries on which the ISCS 
glossary has been set up. Terms and definitions can be found in 
English, Spanish, German, Portuguese and French. À cumulated 
alphabetical list, including all the terms that can be found in each 
specific language, has been set up. Available definitions of each 
term can be visualised simultaneously in any selected language. 


Address : iscs.icomos.org 
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Address : iscs.icomos.org 


ICOMOS International Secretariat 
ICOMOS, 11 rue du Séminaire de Conflans 
Charenton-le-Pont 
94220 
France 
+33 (0) 1 41 94 17 59 
+33 (0) 1 48 93 19 16 
http://www.icomos.org 
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Algerian Ministry of Culture 
The National Office of Cultural 
Properties Management and 


Exploitation (OGEBC) OGEBC 
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Office national de gestion et d'exploitation 
des biens culturels protégés 
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International Scientific Committee for Stone (ISCS). 
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